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1. GIOI THIEU

Nhilng nim gan day, su phat trién cia
cong nghé in 3D da c¢6 anh hudng dén nhiéu
linh vuc san xuét khac nhau, trong do6 c6 linh
vuc xay dung. Nhiéu nu6c phat trién da va
dang ing dung cong ngh¢ in 3D vét li¢u xay
dung, dem lai hiéu qua kinh té cao [1]. Vi
méy in 3D bé tong thi yéu cau vé do chinh
xac dugc coi la mot trong nhiing tiéu chi
quan trong nhit cta hé théng Sai sb cua dau
in anh hudng tryuc tiép den chat luong cta san
phim duoc in. Sai sé nay khong chi phu
thugc vao dung sai ché tao, lap rap ma con
phu thudc vao sai s6 do bién dang dan hoi
cua két cdu [2]. Pbi véi cac hé théng két cau
thanh moéng, kich thudc 1on thi day la dai
lucmg dang ké va khong thé bo qua.

O cac cong trinh trudc, nhom tac gla da
tinh toan, khao sat cac tham s két ciu cua
may in [3], cling nhu thyc hién tdi uu hoa két
cAu khung may in cho phwong 4an thiét ké don
gian [4]. Tuy nhién, & trong cac cong trinh
trén, cac tai trong dugc xem xét 1a tai trong
tinh, m6 hinh dong luc hoc cua khung may in
chua dugc xay dung, sai s6 ctua dau in trong
qua trinh hé chuyén dong chua dugc xem xét.
Bai bao nay tdp trung vao viéc md phong
dong luc hoc khung may in 3D bé téng céu
hinh céng truc v6i cac khau dan hodi, nham
khao sat sy anh huong cua tan sé dao dong
riéng ciia khung may dén sai s6 vi tri ctia dau
in. Két qua nghién ciru 1a co so dé han ché
sai s& vi tri ddu in trong gi¢i han cho phép,
dam bao d6 chinh xac cua may in 3D bé tong.

2. MO PHONG KHUNG MAY IN VOI CAC
KHAU PAN HOI

Thiét ké so bo cua khung may in 3D bé
tong duoc thé hién trén Hinh 1. Khung may
in s& duoc thiét ké theo hé khung gian gian
khong gian véi mot sO yéu cau ky thuét co
ban ciia may in 3D bé tong kich thudc 1on
duogc xac dinh nhu sau [4]:

Hinh 1. Thiét ké so bé may in 3D
bé tong kich thuoc lon

- Kich thuéc két ciu in 16n nhét co thé dat
6000x4000x3500 mm.

- Van téc chuyén dong cua dau in ¥ trong
khoang 0 + 20 m/ph.

- Sai s6 ciia dau in can dam bao trong
khoang +5 mm theo phuong X, Y va £2 mm
theo phuong Z.

Quy trinh mdé phong khung may in voi
khau dan hdi dugc thé hién trén Hinh 2. Dau
tién, moé hinh PTHH (phan tir hitu han) cua
cac truc mdy in duge xdy dung nho phan
mém Ansys APDL (Hinh 3). Tiép do, cac
diém tuong tac trén cac khau dan hoi can
duoc xac dinh. Piém tuong tac la mdt nut
cho phép thiét dit cac didu kién bién khac
nhau. Day chinh 1a vi tri dét lyc va khdp cta
khau dan hdi khi chung dugc chuyén sang
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trong mdi truong MSC ADAMS dé méd tan sb dao dong va cac dang dao dong cua
phong dong luc hoc. Piém twong tac clia cac  cac khau s& dugc xuit ra va luu ¢ dang tép
khung truc Y va truc Z dugc lya chon nhu .mnf (modal neutral files). Sau d6, hai khau
thé hién trén Hinh 4. dan hoi nay s& sir dung dé xdy dung mé hinh

__________ 1 mo phoéng khung may in trong moi trudng
| | MSC ADAMS. Trong méi truong MSC
| ADAMS, cac khop va quy luét chuyén dong
| s€ thiét dat voi véi cac khau dan hoi cua
I ¥ I khung may in. M6 hinh khung may in v6i hai
I | Phan tich dao déng | I khau dan hoi dugc thé hién trén Hinh 7. Sau
I I

Xac dinh diem | AnsyS |
trong tac APDL |

do, viéc mo phéng dong luc hoc khung may
in v&i cac khau dan hoi s€ dugc thuc hién ¢

i Sl 3
Nhip file *.mnf MSC muc 3.

vao Adams ADAMS

| Xuét file *.mnf |

I I
I I bt
I Tao khop I &I
Il Pat quy luat chuyén déng |
I
I Mo phong I
a)

Hinh 2. Quy trinh m6 phong khung mdy in 3D
bé tong voi khau dan hoi

b)

Hinh 5. Cac dang dao dong riéng cua truc Y
a) Dang 1 (f; = 9,51 Hz),
b) Dang 2 (f;=11,45 Hz).

Hinh 3. M6 hinh PPHH cac truc may in
a) Truc Y; b) Truc Z

Hinh 6. Cdc dang dao dong riéng cua tryc Z
a) Dang I - trong mat phang XY (f; = 43,77 Hz);
b) Dang 2 - trong mat phang XZ (f; =43,80 Hz).

Hinh 4. Tao cdc diém tiong tic

Tiép theo, viéc phan tich cic dang dao
dong riéng cua cac truc s€¢ dugc thuc hién.
Minh hoa mét sé dang dao dong riéng cua
cac khung truc Y va truc Z dugc thé hién trén Hinh 7. M6 hinh khung mdy in voi cdc
Hinh 5 va Hinh 6. Trén co s¢ d6, thong tin vé  khdu dan héi trong méi truong MSC ADAMS
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3. KET QUA MO PHONG

Dé minh hoa anh huéng cua tan sé dao
dong riéng khung may dén sai sb vi tri cua
dau in, quy dao chuyén dong cia diu in dugc
lya chon c6 dang duong tron trén mat phéng
XY. Theo két qua giai bai toan dong hoc
nguoc, dé dau in chuyén dong theo quy dao
duong tron trén mat phang XY thi cac ham
chuyén dong gy, gy, g7 twong Ung cia cic
truc X, Y, Z s€ ¢6 dang:

v =4-Cos(f-27-t)
gy =A-Sin(f-27-t)
q, = Const
v6i A la ban kinh cia quy dao duong tron,
f1a mot hang sO dac trung cho tan s6 bién
thién chuyén dong va 7 1a bién thoi gian.

50
go Ax =001 Eo
ol Ay =025 >
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Hinh 8. M6 phong quy dao dau in .
khi voi hé cac khdu cung va khdu dan hoi

Khao sat duoc thuce hién voi 4 = 50 mm, va
f=1,3,5,7, két qua md phong quy dao dau in
v6i hé cac khau cimg va hé cac khau dan hoi
dugc thé hién trén Hinh 8. Vi h¢ la cac khau
clng tuyét dbi, thi quy dao dau in ludn 1a mot
duong tron ly twong. Tuy nhién, voi hé cac
khau dan hoi, khi gia tri tan s6 blen thién
chuyén dong ftang gan dén tan s dao dong
riéng thtr nhét cua tryc Y (f— f1=9,51Hz), sai
léch vi tri cta quy dao dau in di ting dang ké:
theo phuwong X 1a Ax = 0,01+1,23mm, con theo
phuong Y kha 16n la Ay = 0,25+19,10mm.
Diéu nay ciing phu hop véi Iy thuyét vi tin s6 £

khi d6 dd lan cin ving c6 thé xay ra hién
tuong cong hudng dao dong theo dang 1 cua
khung Y.

4. KET LUAN

Bai bao nghién ctru vé anh huong cua tén
s6 dao dong riéng cua khung may dén sai s6
vi tri ciia dau in. Pau tién, mé hinh PTHH
khung may in dugc xdy duyng trén Ansys
APDL, sau d6 cac dang dao dong riéng cua
khung may di dugc phan tich. Tiép theo, mo
hinh dir liéu cua khau dan hdi dwoc chuyén
sang moi truong MSC Adams. Cubi cung,
vigc mo phong dong luc hoc khung may in
v6i cac khau dan hoi da duoc thue hién va so
sanh v&i két qua mo phong véi hé 1a cac khau
clmg. So sanh cho thdy, khi tan s bién thién
chuyén dong clia cac truc gan véi tan s6 dao
dong riéng thir nhat cia khung truc Y, sai sd
vi tri dau in la dang ké so vé6i yéu cau do
chinh xac ctia may (dic biét 1a theo phuong
Y). Két qua nghién ciru 1a tién dé cho viéc
lwa chon tham sé thiét k& hop 1y cho khung
may in 3D bé tong kich thudc 16n Gng dung
trong nganh xay dung.
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